Slope stability analysis -- Makiki Nursery in Kalihi Valley, Honolulu, Hawaii by Mitchell, Stanley N.
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Soil.s and. Found.a.t.ion Engineering 
1553 Colburn Street, Suite 203 • Honolulu, Hawa# 96B17 
Mr. Wilbert Choi 
Makiki Nursery 
2179 Makiki Heights Drive 
Honolulu, Hawaii 96822 
November 20, 1969 
W.O.l60' 
Subject: Slope Stability Analysis - Maldki · Nur~ery 
in Kalihi Valley, Honolulu, Hawaii · 
Dear Mr. Choi: 
• 
1\:) 
.~ 
In accordance with your request, Geolabs-Hawaii, Inc. has 
conducted .field and laboratory tests and site reconnaissance 
at the area of the proposed cut slopes to be made at the 
Makiki Nursery site located in the Kalihi Valley, Honolulu, 
Hawaii. 
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It is proposed to cut or excavate the slopes of the subject 
ridge to provide level bench areas and also soil material to be 
used in landscaping. The ~rea presently is in use as a nursery 
site and it is not proposed to place homes or other structures 
on the slopes at this time . 
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SITE DESCRIPTION AND GEOLOGY 
·The existing nursery site is located in Kalihi Valley approximately 
2.6 miles northeast of School Street and 1,500 feet southeast 
of Kalihi Stream at or near Elevation 700 feet above sea level. 
The site is situated at the transition from valley slopes.to 
steep ridge slopes. Geologic~lly, the valley slopes are composed 
of alluvial soils consisting of .Clayey SILT mixed with fragments 
of decomposed rock. These soils.overlie decomposed basalt whic}l 
is exposed in the existing cuts at the base. of the ridges at 
the nursery site. 
We understand that the.base of the ridge near the existing steel 
shed is the one to be excavated. At the present time, the 
base of this ridge has already been excavated leaving a nearly 
vertical slope approximately 15 feet high composed of highly 
4ecomposed basalt ~ith a thin mantle of ioose soil. About 
20 feet behind this slope, the ground surface drops into a 
shallow drainage ditch several fe~t wide and then rises almost 
vertically 8 feet where it then continues up slope .at approximately 
l:l for more than several hundred feet. Sample No. 1 was taken 
of the highly decomposed basalt near the base of the recent 
excavation. 
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The first ridge downstream, o.r about 500 feet from the subject 
ridge~ has been excavated approximately 60 feet high with a 
bench' two-thirds the way up.the slope. The lower 40 feet of.this 
excavation is standing at an average 1:1 slope and is composed 
of fairly firm decomposed basalt. The upper 20 feet is standing 
somewhat steeper than 1:1 wi.th a slight. overhang at the top 
w~ere 3 to 4 feet of ~op soil appears to have moved down slope. 
Sample No. 2 was taken of the decomposed basalt near the base 
of this excavation where the original rockstructure is much 
better preserved than that expoSed in the subject ridge. It 
represents more nearly what we believe the formation will be 
like in the subject ridge when it .is excavated to a comparable 
depth. 
FIELD AND LABORATORY TESTS 
A site inspection was made on the morning of November 17, 1969 
to determine the scope of the proposed excavation and also to 
familiari~e bur office with.potential problems that may exist 
on the site. lt was noted that previous cuts had been made in 
the slopes throughout the area and these.slopes .vary from 
45 degrees or 1 horizontal to 1 vertical to steeper angles. No 
.noticeable sloughing or failing of these slopes has occurred in 
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the past four or five years. Our geologist visited the site 
on the afte~noon of N6vember 17, 1969 and made a rec6nnaissance 
of the area, and also obtained representative samples for 
laboratory testing. The sample test results as included in 
this report are referred to as Sample No. 1 which was obtained 
directly·to the rear of the existing shed in the proposed cut 
slope area, and Sample No. 2 from. a previously cut slope. which 
is located downstream from the proposed cut area. Undisturbed 
samples were obtained from these locations and returned to the 
laboratory for shear tests arid slope stability analysis. Also 
the cut slopes that were visible were classified visually in 
the field, the classification of which is included in the previous 
section of this report. Th.e.soil material as sampled does not 
necesSarily represent subsurface con4itions further into the 
slope; however, sampling procedures are.believed to be representa• 
tive of what wtll be excavated during the slope construction. 
RECOMMENDATIONS 
1. Laboratory test results indicate that the soil material 
when cut on a i hori~ontal to 1 vertical slope will be in a 
relatively stable condition. 
2. Using a slope angle of 45 degrees (lH:lV) with a maximum 
GEOLAES·HAVVA:t:t, :tno. 
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vertical height of a slope equal to 20 feet, a safety factor 
equal to 1.43 ~ill be realized. 
3. It is recorrimendecl, therefore, that the maximum vertical 
height of each slope be 20 feet with an approxi~~te 10-foot 
wide bench at the top of each int~rval._ The slope should.not 
.exceed 1 horizohtal to 1 vertical from each horizontal bench. 
4. Based on the laboratory tests.included with this ~epo~t 
and experience in this area, it is our opinion that the slopes 
if constructed pe~. above.will be stable with regard to the 
proposed use of the land. 
5. Th~ constructed slope should be planted as soon as possible 
after completion_to reduce erosional effects due to runoff. Also 
drainage swales should be placed on the benches such.that the. 
excess runoff water will be diverted from subsequent lower slopes. 
This oppo~tunity to be of service is appreciated. 
Very truly. yours, 
GEOLABS -HAWAII, INC. 
1;~~ 
N. Mitchell, P.E. 
Ronald A. Pickering 
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Ge_ology, So.:lla . a.ncl. P'ou.ncla.t.:lon ·: JDng:lnel!llr:l..ng 
1553.Colburn Street, Suite . .203 .• _Honolulu, Hawa(i,96817. • · (808) 815-D64 
. ' ~ ' ' '~ . ' ·. 
January 19, '1970 
Mr. Wilbert Choi 
Makiki·Nursery 
· 2170 Makiki Heights Drive 
Honolulu, :Hawaii. 96822 
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Subj~ct:·. Addendum Soils.Report~II. ·.~. 
Slope Gradient,Ch~ngeMakiki·Nurser.y in 
l(alihi Valley, !Ionolulu · 
.·,·· .. 
ln accordance with Mr •. Yasuo Atakaki~s request ai stated in 
his letter dated January·6,."1970, we· have reviewed the ·new 
.. grading plan and,cha~ge in.cut.slopes·for the above-referenced 
project •. 
. Refe.rence is. made to Geolabs·:tJ:awaii, Inc. report dated 
November 30, 1969 and ~lso for reference purposes .the first 
addendum .soils report dated I;>ecember 15, 1969 ·• · 
Laboratory tests and an.alyses asshown·inthe original soils· 
report"indicatethat the cut slopes will be·stable at a SO%· 
gradient as requested in Mr. "Arakaki's letter dated January. 6 ,:· 
. . . . ' . . . ' ' 
1970 .•. : The; factor, of ·safety fqr s~lope'.stabillty will b~ 
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Mr. Wilbert Choil~ 
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January 19, 1970: 
·.' e .:'·· ..... .. ·· ·,. ·.: ~-·. . . ' ' ·. . 
. . . ' ' 
.:. 
.;-. . .. 'approximately the same as· shown in the or~ginal soils report.--
. - •' 
• '• ,_::~ .• ·'Also, benches will.not be required within the- cut slope· area; 
--
however, it is recommended ·that a· drain~ge. ditch· 'be constructed· 
. . 
, _ . _, at the top of the 50% slope·parall~lipg in the directi~n of 
· · the ridge line such that .surfa~e' drain~ge water will p·e 
" . . '. . . . '. . 
. . _:. ·.· .. . . .. 
intercepted and transmitted in> thEr.latera],. directio_n to the -· -· 
. '· 
. . 
natural drain~ge · swales. ·· · .. · . .:-· 
: · This addendum report is· to serve a-s certification that the 
·>:: ·,', I ' 
. ·. 
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: 
proposed cut slope ·to_ the lateral ·~xtent shown on: the revised ·-
. grading plan will.be stable' if·· excavated on a, 50%,:•gradient ~ . 
Very trulyyours, 
GEOLAB.S-HAWAI I, INC. 
,• I ' ' ' 
-. xc: ·.,Mr~ ·Yasuo Arakaki 
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